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(57) ABSTRACT

A transmission includes a transmission housing, five co-
planar gear sets, a transmission 1nput shait, an output
member, a first and second countershaft, and five synchro-
nizer assemblies. The five synchronizer assemblies are
selectively engaged to establish one of at least seven forward
speed ratios and one reverse speed ratio between the trans-
mission nput shaft member and the output member.
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1
MANUAL TRANSMISSION

TECHNICAL FIELD

The present disclosure relates to transmissions and more
particularly to a compact, manual transmission having three
axes to establish at least seven gear speeds and a reverse gear
speed.

BACKGROUND

The statements 1n this section merely provide background
information related to the present disclosure and may or may
not constitute prior art.

A typical multiple speed transmission having counter-
shafts and co-planar gear sets uses countershatt gears with a
different, dedicated gear pair or set to achieve each forward
speed ratio. Accordingly, the total number of gears required
in this typical design 1s two times the number of forward
speeds, plus three for reverse. This necessitates a large
number of required gear pairs, especially 1n transmissions
that have a relatively large number of forward speed ratios.

While current transmissions achieve their intended pur-
pose, the need for new and improved transmission configu-
rations which exhibit improved performance, especially
from the standpoints of efliciency, responsiveness and
smoothness and improved packaging, primarily reduced size
and weight, 1s essentially constant. Accordingly, there 1s a
need 1n the art for a transmission having improved packag-
ing while providing desirable gear ratios and torque ranges.

SUMMARY

The present invention provides a transmission having a
transmission housing, a first, second, third, fourth, and fifth
co-planar gear sets, a transmission input shait member, an
output member, a first and second countershafts, and five
synchronizer assemblies. The first, second, and fifth co-
planar gear sets each include a first gear in mesh with a
second gear and the third and fourth co-planar gear sets
include a first gear 1n mesh with a second and a third gear.
The transmaission input shaft member 1s rotatably supported
in the transmission housing. The first gear of each of the
co-planar gear sets 1s rotatably fixed for common rotation
with the transmission input shaft member. The output mem-
ber 1s rotatably supported in the transmission housing. The
first countershatit 1s rotatably supported within the transmis-
sion housing and spaced apart from and parallel with the
transmission input shatt member. The second gear of each of
the co-planar gear sets 1s selectively connectable for com-
mon rotation with the first countershait. The second coun-
tershaft 1s rotatably supported within the transmission hous-
ing and spaced apart from and parallel with the transmission
input shaft member. Each of the third gears of the third and
fourth gear sets are selectively connectable for common
rotation with the second countershatt. The five synchronizer
assemblies each selectively couple at least one of the second
and third gears of the co-planar gear sets with one of the first
countershait and the second countershaft. The selective
engagement of one of the five synchronizer assemblies
establishes one of at least seven forward speed ratios and one
reverse speed ratio between the transmission put shaift
member and the output member.

In one example of the present invention, the first co-planar
gear set further includes a third gear meshing with the
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second gear of the first gear set and the third gear 1s
selectively connectable for common rotation with the second
countershafit.

In another example of the present invention, the trans-
mission further includes a first and a second transfer gears.
The first transfer gear 1s connected for common rotation with
the first countershait. The second transfer gear 1s connected
for common rotation with the second countershaft. The
output member 1s an output gear. The first transfer gear
meshes with the output gear. The second transfer gear
meshes with the output gear.

In yet another example of the present invention, a first of
the five synchronizer assemblies selectively connects one of
the second gears of the first and second co-planar gear sets
o the first countershatt.

In yet another example of the present invention, a second
of the five synchronizer assemblies selectively connects one
ol the second gears of the third and fourth co-planar gear sets
to the first countershatt.

In yet another example of the present invention, a third of
the five synchronizer assemblies selectively connects the
second gear of the fifth gear set to the first countershatt.

In yet another example of the present mnvention, a fourth
of the five synchronizer assemblies selectively connects one
of the third gear of the third and fourth gear sets to the
second countershatt.

In yet another example of the present invention, a fifth of
the five synchronizer assemblies selectively connects the
third gear of the first gear set to the first countershatt.

In yet another example of the present invention, the
transmission housing includes a first and a second support
wall. The first gear set 1s adjacent the first support wall. The
second gear set 1s adjacent the first gear set. The third gear
set 1s adjacent the second gear set. The fourth gear set 1s
adjacent the third gear set. The fifth gear set 1s adjacent the
fourth gear set and the second support wall.

In yet another example of the present invention, the first
gear set provides a first forward and a reverse speed ratio.
The second gear set provides a second forward speed ratio.
The third gear set provides a third and a fifth speed ratios.
The fourth gear set provides a fourth and a sixth forward
speed ratios. The seventh gear set provides a seventh for-
ward speed ratio.

The above features and advantages and other features and
advantages of the present invention are readily apparent
from the following detailed description of the best modes for
carrying out the mnvention when taken in connection with the
accompanying drawings.

BRIEF DESCRIPTION OF TH.

(L]

DRAWING

FIG. 1 1s a schematic diagram of an example of a seven
speed manual transmission, 1n accordance with the present
invention; and

FIG. 2 1s an exemplary gear chart diagram of a seven
speed manual transmission 1n accordance with the present
invention.

DESCRIPTION

Referring to FIG. 1, a multiple speed manual transmission
generally indicated by reference number 10 1s 1llustrated and
will now be described. The transmission 10 includes an
input member 12, an output member 14 and a gearing
arrangement 20 at least partially enclosed by a housing 21.
The input member 12 may be separate from the transmission
10 and 1s selectively connectable to an output member 235 of
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an engine 23 through a manually activated clutch 27. The
input member 12 may be further isolated from the output
member 25 of the engine 23 through a flywheel or damper
(not shown) to improve vibration transmission from the
engine 23 to the transmission 10. The output member 14 1s
directly connected for common rotation with a differential
31 of a differential assembly 33 which transfers torque from
the output member to an axle 35 and therefore a set of
wheels 37.

The gearing arrangement 20 includes various shaits or
members, co-planar mtermeshing gear sets, and selectively
engageable synchronizers, as will be described herein. For
example, the gearing arrangement 20 1ncludes a transmis-
sion input shaft 22, a first countershait 24 and a second
countershaft 26. The first and second countershatts 24, 26
are spaced apart from and parallel with the first transmission
iput shait 22. The first transmission mput shafts 22 define
a first axis of rotation 1, the first countershatt 24 defines a
second axis of rotation j and the second countershaft 26
defines a third axis of rotation k.

The transmission mput shait 22 and countershaits 24, 26
are rotatably supported 1n the housing 21 through a plurality
of bearings. For example, the transmission input shatt 22 1s
rotatably supported by the housing 21 through bearings 22A,
22B. The first countershait 24 1s rotatably supported by the
housing 21 through bearings 24 A, 24B. The second coun-
tershaft 26 1s rotatably supported by the housing 21 through
bearings 26 A, 26B.

The gearing arrangement 20 also includes a first, second,
third, fourth, and fifth co-planar, intermeshing gear sets 30,
40, 50, 60, and 70. Some of the co-planar gear sets include
a pair of imntermeshing gears while other co-planar gear sets
have three mtermeshing gears. For example, the second and
fifth co-planar gear sets 40, 70 each include a pair of
intermeshing gears. The first, third, and fourth co-planar
gear sets 30, 50, 60 cach include three intermeshing gears.

The first co-planar gear set 30 includes a drive gear 32, a
driven gear 34, and a reverse gear 36. Drive gear 32 1is
rotatably fixed and connected for common rotation with the
transmission input shaft 22 and intermeshes with the driven
gear 34. Driven gear 34 1s selectively connectable for
common rotation with the second countershait member 26.
Reverse gear 36 1s selectively connectable for common
rotation with the first countershait member 24 and inter-
meshes with the driven gear 34. The first co-planar gear set
30 1s disposed adjacent an end wall 21 A of the housing 21.

The second co-planar gear set 40 includes a drive gear 42
and a driven gear 44. The drive gear 42 1s rotatably fixed and
connected for common rotation with the transmission 1put
shaft 22 and intermeshes with the driven gear 44. The driven
gear 44 1s selectively connectable for common rotation with
the second countershaft member 26. The second co-planar
gear set 40 1s positioned adjacent to the first co-planar gear
set 30.

The third co-planar gear set 50 includes a drive gear 52,
a first driven gear 54, and a second driven gear 56. The drive
gear 52 1s rotatably fixed and connected for common rota-
tion with the transmission input shaft 22 and intermeshes
with each of the first and second driven gears 54, 56. The
first driven gear 54 1s selectively connectable for common
rotation with the second countershait 26. The second driven
gear 56 1s selectively connectable for common rotation with
the first countershaft 24. The third co-planar gear set 50 1s
positioned adjacent to the second gear set 40.

The fourth co-planar gear set 60 includes a drive gear 62
and a first driven gear 64 and a second driven gear 66. The
drive gear 62 1s rotatably fixed and connected for common
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rotation with the transmission input shait 22 and intermeshes
with the first and second driven gears 64, 66. The first driven
gear 64 1s selectively connectable for common rotation with
the second countershaft member 26. The second driven gear
66 1s sclectively connectable for common rotation with the
first countershaft member 24. The fourth co-planar gear set
60 1s positioned adjacent to the third co-planar gear set 50.

The fifth co-planar gear set 70 includes a drive gear 72
and a driven gear 74. The drive gear 72 1s rotatably fixed and
connected for common rotation with the transmission nput
shaft 22 and intermeshes with the driven gear 74. The driven
gear 74 1s selectively connectable for common rotation with
the second countershait member 26. The fifth co-planar gear
set 70 1s positioned between an end wall 21B of the housing,
21 and the fourth co-planar gear set 60.

The gearing arrangement 20 also includes a first and a
second countershait transier gears 80, 82. The {irst counter-
shaft transfer gear 80 1s rotatably fixed and connected for
common rotation with the first countershaft member 24. The
second countershait transier gear 82 1s rotatably fixed and
connected for common rotation with the second countershatt
member 26. Each of the transier gears 80, 82 are disposed
within the transmission housing 21 without departing from
the scope of the invention.

The first countershaft transfer
gear 80 and second countershaft transfer gear 82 are con-
figured to mesh with output member 14. However, the first
countershaft transfer gear 80 and the second countershaft
transfer gear 82 do not mesh with each other. The first
countershaft transter gear 80 1s disposed adjacent to and on
the opposite side of the bearing 24 A from the reverse gear
36 of the first co-planar gear set 30. The second countershatt
transier gear 82 1s disposed adjacent to and on the opposite
side of the bearing 26 A from the driven gear 34 of the first
co-planar gear set 30. The output member 14 1s co-planar
with first and second countershaift transfer gears 80, 82.

The transmission 10 further includes a first, second, third,
fourth, and fifth selectively actuatable synchronizer assem-
blies 90, 92, 94, 96, 98. The first and fifth synchronizers 90,
98 are a single sided synchronizer that generally includes a
shift fork (not shown) that 1s bi-directionally translated by an
actuator (not shown) into either an engaged position or a
neutral or disengaged position. In the present example, the
first synchronizer 90 1s selectively actuatable to connect the
driven gear 74 to the second countershait 26 for common
rotation with the second countershaft 26. The fifth synchro-
nizer 98 1s selectively actuatable to connect the reverse gear
36 to the first countershaft 24 for common rotation with the
first countershait 24. The second, third, and fourth synchro-
nizers 92, 94, 96 are double sided synchronizers each of
which generally include a shift fork (not shown) that 1s
bi-directionally translated by an actuator (not shown) into at
least two engaged positions and a neutral or disengaged
position. In the present example, the second synchronizer 92
1s selectively actuatable to connect one of the second driven
gear 54 of the third co-planar gear set 50 and the second
driven gear 64 of the fourth co-planar gear set 60 to the
second countershatt 26 for common rotation with the second
countershaft 26. The third synchronizer 94 1s selectively
actuatable to connect one of the second driven gear 34 of the
first co-planar gear set 30 and the second driven gear 44 of
the second co-planar gear set 40 to the second countershait
26 for common rotation with the second countershait 26.
The fourth synchronmizer 96 1s selectively actuatable to
connect one of the third driven gear 66 of the fourth
co-planar gear set 60 and the third driven gear 56 of the third
co-planar gear set 50 to the first countershait 24 for common
rotation with the first countershait 24.
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Referring now to FIG. 2 with continuing reference to FIG.
1, the gear ratios of the transmission 10 are detailed and will
now be described. The transmission 10 1s capable of trans-
mitting torque from the input shait member 12 to the output
member 14 1n at least seven forward torque ratios and at
least one reverse torque ratio. Fach of the forward torque
ratios and the reverse torque ratio 1s attained by selective
engagement of one or more of the synchronizer assemblies
90, 92, 94, 96, 98. Those skilled 1n the art will readily
understand that a different speed ratio 1s associated with each
torque ratio.

It should be appreciated that each individual gear set 30,
40, 30, 60, 70 provides one or more forward and/or reverse
gear ratios upon selective engagement of the synchronmizer
assemblies 90, 92, 94, 96, 98. However, which synchronizer
and which gear set are associated with a particular forward
or reverse speed ratio may vary without departing from the
scope of the present mnvention.

For example, to establish the reverse torque ratio, the
manual clutch 27 1s engaged to couple the engine output
member 25 to the transmission mput shait 22 and the fifth
synchronizer 98 1s engaged to connect the reverse gear 36 of
the first co-planar gear set 30 to the first countershait 24.
More specifically, input torque from the transmission mnput
shaft 22 1s transferred through the drive gear 32 of the first
co-planar gear set 30, to the driven gear 34, and to the
reverse gear 36, through the reverse gear 36 to the first
countershaft 24, through the first countershait 24 to the first
transfer gear 80, to the output member 14 and from the
output member 14 to the differential 31 of the differential
assembly 33.

To establish a first forward torque ratio (1.e. a 1st gear), the
manual clutch 27 1s engaged to couple the engine output
member 25 to the transmission input shaft 22 which rotates
the drive gear 32 of the first co-planar gear set 30 and the
third synchronizer 94 1s activated to couple the second gear
34 of the first co-planar gear set 30 to the second counter-
shaft 26. More specifically, input torque from the transmis-
sion 1mput shaft 22 is transierred to the drive gear 32. The
drive gear 32 transiers torque to the first driven gear 34
which transfers the torque to the second countershait 26
through the third synchronizer 94, from the second coun-
tershaft 26 to the second transfer gear 82, from the second
transier gear 82 to the output member 14 and from the output
member 14 to the differential 31 of the differential assembly
33.

To establish a second forward torque ratio (1.e. a 2nd
gear), the manual clutch 27 1s engaged to couple the engine
output member 23 to the transmission input shaft 22 which
rotates the drive gear 42 of the second co-planar gear set 40
and the third synchronizer 94 1s activated to couple the
driven gear 44 of the second co-planar gear set 40 to the
second countershait member 26. Accordingly, input torque
from the transmission mput shaft 22 1s transierred to the
drive gear 42 of the second co-planar gear set 40. The drive
gear 42 of the second co-planar gear set 40 transiers torque
to the driven gear 44 of the second co-planar gear set 40
which transfers the torque to the second countershait 26
through the third synchronizer 94, from the second coun-
tershaft 26 to the second transfer gear 82, from the second
transier gear 82 to the output member 14 and from the output
member 14 to the differential 31 of the differential assembly
33.

To establish a third forward torque ratio (1.e. a 3rd gear),
the manual clutch 27 1s engaged to couple the engine output
member 25 to the transmission input shaft 22 which rotates
the drive gear 52 of the third co-planar gear set 50 and the
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fourth synchronizer 96 1s activated to couple the second
driven gear 36 of the third co-planar gear set 50 to the first
countershaft member 24. Accordingly, input torque from the
transmission 1nput shait 22 1s transierred to the drive gear 52
of the third co-planar gear set 50. The drive gear 52 of the
third co-planar gear set 50 transiers torque to the second
driven gear 56 of the third co-planar gear set 50 which
transiers the torque to the first countershaft member 24
through the fourth synchronizer 96, from the first counter-
shaft 24 to the first transier gear 80, from the first transfer
gear 80 to the output member 14 and from the output
member 14 to the diflerential 31 of the differential assembly
33.

To establish a fourth forward torque ratio (1.e. a 4th gear),
the manual clutch 27 1s engaged to couple the engine output
member 235 to the transmission 1nput shait 22 which rotates
the drive gear 62 of the fourth co-planar gear set 60 and the
fourth synchronizer 96 1s activated to couple the second
driven gear 66 of the fourth co-planar gear set 60 to the first
countershait member 24. Accordingly, input torque from the
transmission input shatt 22 1s transierred to the drive gear 62
of the fourth co-planar gear set 60. The drive gear 62 of the
fourth co-planar gear set 60 transfers torque to the second
driven gear 66 of the fourth co-planar gear set 60 which
transiers the torque to the first countershaft 24 through the
fourth synchronizer 96 from the first countershait 24 to the
first transfer gear 80, from the first transfer gear 80 to the
output member 14 and from the output member 14 to the
differential 31 of the differential assembly 33.

To establish a fifth forward torque ratio (1.e. a 5th gear),
the manual clutch 27 1s engaged to couple the engine output
member 25 to the transmission input shaft 22 which rotates
the drive gear 52 of the third co-planar gear set 50 and the
second synchromizer 92 1s activated to couple the first driven
gear 54 of the third co-planar gear set 50 to the second
countershatt member 26. Accordingly, input torque from the
transmission input shatt 22 1s transierred to the drive gear 52
of the third co-planar gear set 50. The drive gear 52 of the
third co-planar gear set 50 transiers torque to the first driven
gear 54 of the third co-planar gear set 50 which transiers the
torque to the second countershaft 26 through the second
synchronizer 92, from the second countershait 26 to the
second transfer gear 82, from the second transtier gear 82 to
the output member 14 and from the output member 14 to the
differential 31 of the differential assembly 33.

To establish a sixth forward torque ratio (1.e. a 6th gear),
the manual clutch 27 1s engaged to couple the engine output
member 25 to the transmission input shaft 22 which rotates
the drive gear 62 of the fourth co-planar gear set 60 and the
second synchromizer 92 1s activated to couple the first driven
gear 64 of the fourth co-planar gear set 60 to the second
countershait member 26. Accordingly, input torque from the
transmission input shatt 22 1s transierred to the drive gear 62
of the fourth co-planar gear set 60. The drive gear 62 of the
fourth co-planar gear set 60 transfers torque to the first
driven gear 64 of the fourth co-planar gear set 60 which
transiers the torque to the second countershait 26 through
the second synchronizer 92 from the second countershaft 26
to the second transfer gear 82, from the second transfer gear
82 to the output member 14 and from the output member 14
to the differential 31 of the differential assembly 33.

To establish a seventh forward torque ratio (i.e. a 7th
gear), the manual clutch 27 i1s engaged to couple the engine
output member 23 to the transmission input shaft 22 which
rotates the drive gear 72 of the fifth co-planar gear set 70 and
the first synchronizer 90 1s activated to couple the driven
gear 74 of the fifth co-planar gear set 70 to the second
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countershaft member 26. Accordingly, input torque from the
transmission input shait 22 1s transierred to the drive gear 72
of the fifth co-planar gear set 70. The drive gear 72 of the
fifth co-planar gear set 70 transfers torque to the driven gear
74 of the fifth co-planar gear set 70 which transfers the
torque to the second countershaft 26 through the first syn-
chronizer 90 from the second countershait 26 to the second
transier gear 82, from the second transier gear 82 to the
output member 14 and from the output member 14 to the
differential 31 of the differential assembly 33.

Again, 1t should be appreciated that any one of the gear
sets 30, 40, 50, 60, 70 may be changed to produce a certain
forward and reverse torque ratio without departing from the
scope of the present invention.

The present invention contemplates that a variety of
torque ratios (1.e., the ratio of torque of the output member
14 to the mput member 12) are achievable through the
selection of tooth counts of the gears of the transmission 10.
This arrangement provides the opportunity to achieve
reduced transmission length 1n comparison with other trans-
missions.

While the best modes for carrying out the invention have
been described in detail, those familiar with the art to which
this 1nvention relates will recognize various alternative
designs and examples for practicing the invention within the
scope of the appended claims.

The following 1s claimed:

1. A transmission comprising;

a transmission housing;

a first, second, third, fourth, and fifth co-planar gear sets,
wherein each of the first, second, and fifth co-planar
gear sets include a first gear in mesh with a second gear,
the first gear set includes a third gear 1n mesh with the
second gear, and the third and fourth co-planar gear sets
include a first gear 1n mesh with a second and a third
gear;

a transmission 1nput shaft member rotatably supported in
the transmission housing and wherein the first gear of
cach of the co-planar gear sets 1s rotatably fixed for
common rotation with the transmission input shaift
member;

an output member rotatably supported in the transmission
housing;

a first countershaft rotatably supported within the trans-
mission housing and spaced apart from and parallel
with the transmission mput shaft member, wherein the
second gear of each of the co-planar gear sets 1s
selectively connectable for common rotation with the
first countershatt;:

a second countershait rotatably supported within the
transmission housing and spaced apart from and par-
allel with the transmission input shait member, wherein
cach of the third gear of the first, third and fourth gear
sets are selectively connectable for common rotation
with the second countershaft, and

five synchronizer assemblies each for selectively coupling
at least one of the second and third gears of the
co-planar gear sets with one of the first and second
countershafts; and

wherein the selective engagement of one of the five
synchronizer assemblies establishes one of at least
seven forward speed ratios and one reverse speed ratio
between the transmission mput shait member and the
output member.

2. The transmission of claim 1 further including a first and

a second transfer gears, and wherein the first transfer gear 1s
connected for common rotation with the first countershatt,
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the second transfer gear 1s connected for common rotation
with the second countershatt, the output member 1s an output
gear, the first transier gear meshes with the output gear, and
the second transfer gear meshes with the output gear.

3. The transmission of claim 1 wherein a first of the five
synchronizer assemblies selectively connects one of the

second gears of the first and second co-planar gear sets to the
first countershaft.

4. The transmission of claim 3 wherein a second of the
five synchronizer assemblies selectively connects one of the
second gears of the third and fourth co-planar gear sets to the
first countershaft.

5. The transmission of claim 4 wherein a third of the five
synchronizer assemblies selectively connects the second
gear of the fifth gear set to the first countershaft.

6. The transmission of claim 3 wherein a fourth of the five
synchronizer assemblies selectively connects one of the
third gear of the third and fourth gear sets to the second
countershatt.

7. The transmission of claim 6 wherein a fifth of the five
synchronizer assemblies selectively connects the third gear
of the first gear set to the first countershatt.

8. The transmission of claim 7 wherein the transmission
housing includes a first and a second support wall, and
wherein the first gear set 1s adjacent the first support wall, the
second gear set 1s adjacent the first gear set, the third gear set
1s adjacent the second gear set, the fourth gear set 1s adjacent
the third gear set, the fifth gear set 1s adjacent the fourth gear
set and the second support wall.

9. The transmission of claim 1 wherein the first gear set
provides a first forward and a reverse speed ratio, the second
gear set provides a second forward speed ratio, the third gear
set provides a third and a fifth speed ratios, the fourth gear
set provides a fourth and a sixth forward speed ratios, and
the fifth gear set provides a seventh forward speed ratio.

10. A transmission comprising:

a transmission housing;

a first, second, third, fourth, and fifth co-planar gear sets,
wherein each of the first, second, and fifth gear sets
include a first gear 1n mesh with a second gear, the third
and fourth gear sets include a first gear 1n mesh with a
second and a third gear, and the first co-planar gear set
includes a third gear in mesh with the second gear of
the first co-planar gear set;

a transmission nput shaft member rotatably supported 1n
the transmission housing and wherein the first gear of
cach of the co-planar gear sets 1s rotatably fixed for
common rotation with the transmission nput shaft
member:;

an output gear rotatably supported in the transmission
housing;

a first countershaft rotatably supported within the trans-
mission housing and paced apart from and parallel with
the transmission mnput shaft member, and wherein the
second gear of each of the co-planar gear sets 1s
selectively connectable for common rotation with the
first countershaft;

a second countershaft rotatably supported within the
transmission housing and spaced apart from and par-
allel with the transmission input shait member, and
wherein each of the third gear of the first, third, and
fourth gear sets are selectively connectable for common
rotation with the second countershaft:

a first and a second transfer gears, and wherein the first
transier gear 1s connected for common rotation with the
first countershaftt, the second transfer gear 1s connected
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for common rotation with the second countershaft, and
the first and second transier gears mesh with the output
gear, and

five synchronizer assemblies each for selectively coupling,
at least one of the second and third gears of the
co-planar gear sets with one of the first countershatt
and the second countershaft; and

wherein the selective engagement of one of the five
synchronizer assemblies establishes one of at least
seven forward speed ratios and one reverse speed ratio
between the transmission mput shaft member and the
output member.

11. The transmission of claim 10 wherein a first of the five

synchronizer assemblies selectively connects one of the

second gears of the first and second co-planar gear sets to the
first countershatt.

12. The transmission of claim 11 wherein a second of the
five synchronizer assemblies selectively connects one of the
second gears of the third and fourth co-planar gear sets to the
first countershatt.

13. The transmission of claim 12 wherein a third of the
five synchronizer assemblies selectively connects the second
gear of the fifth gear set to the first countershatt.

14. The transmission of claim 13 wherein a fourth of the
five synchronizer assemblies selectively connects one of the
third gear of the third and fourth gear sets to the secon
countershatt.

15. The transmission of claim 14 wherein a fifth of the five
synchronizer assemblies selectively connects the third gear
of the first gear set to the first countershaft.

16. The transmission of claim 15 wherein the transmission
housing includes a first and a second support wall, and
wherein the first gear set 1s adjacent the first support wall, the
second gear set 1s adjacent the first gear set, the third gear set
1s adjacent the second gear set, the fourth gear set 1s adjacent
the third gear set, the fifth gear set 1s adjacent the fourth gear
set and the second support wall.

17. The transmission of claim 16 wherein the first gear set
provides a first forward and a reverse speed ratio, the second
gear set provides a second forward speed ratio, the third gear
set provides a third and a fifth speed ratios, the fourth gear
set provides a fourth and a sixth forward speed ratios, and
the fifth gear set provides a seventh forward speed ratio.

18. A transmission comprising:

a transmission housing;

a first, second, third, fourth, and fifth co-planar gear sets,

wherein each of

the first, second, and fifth gear sets include a first gear 1n

mesh with a second gear, the third and fourth gear sets
include a first gear 1n mesh with a second and a third
gear, and the first co-planar gear set includes a third
gear 1n mesh with the second gear of the first co-planar
gear set;

a transmission input shait member rotatably supported in

the transmission housing and wherein the first gear of
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cach of the co-planar gear sets 1s rotatably fixed for
common rotation with the transmission mnput shaft
member:;

an output gear rotatably supported in the transmission
housing;

a first countershait rotatably supported within the trans-
mission housing and spaced apart from and parallel
with the transmission input shait member, and wherein
the second gear of each of the co-planar gear sets 1s
selectively connectable for common rotation with the
first countershaft;

a second countershaft rotatably supported within the
transmission housing and spaced apart from and par-
allel with the transmission input shait member, and
wherein each of the third gear of the first, third, and
fourth gear sets are selectively connectable for common
rotation with the second countershaft:;

a first and a second transfer gears, and wherein the first
transier gear 1s connected for common rotation with the
first countershafit, the second transfer gear 1s connected
for common rotation with the second countershaft, and
the first and second transier gears mesh with the output
gear;

a 1irst synchronizer assembly selectively connecting one
of the second gears of the first and second co-planar
gear sets to the first countershatt;

a second synchronizer assembly selectively connecting
one of the second gears of the third and fourth co-planar
gear sets to the first countershatit;

a third synchronizer assembly selectively connecting the
second gear of the fifth gear set to the first countershatt,

a fourth synchronizer assembly selectively connecting
one of the third gear of the third and fourth gear sets to
the second countershatt; and

a 1ifth synchronizer assembly selectively connecting the
third gear of the first gear set to the first countershait;
and

wherein the selective engagement of one of the five
synchronizer assemblies establishes one of at least
seven forward speed ratios and one reverse speed ratio
between the transmission mput shaft member and the
output member.

19. The transmission of claim 18 wherein the transmission
housing includes a first and a second support wall, and
wherein the first gear set 1s adjacent the first support wall, the
second gear set 1s adjacent the first gear set, the third gear set
1s adjacent the second gear set, the fourth gear set 1s adjacent
the third gear set, the fifth gear set 1s adjacent the fourth gear
set and the second support wall.

20. The transmission of claim 19 wherein the first gear set
provides a first forward and a reverse speed ratio, the second
gear set provides a second forward speed ratio, the third gear
set provides a third and a fifth speed ratios, the fourth gear
set provides a fourth and a sixth forward speed ratios, and
the fifth gear set provides a seventh forward speed ratio.
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